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(54) MANUFACTURING METHD OF SEMICONDUCTOR BARE CHIP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain 
semiconductor bare chips having radiation plates 
integrated therewith, by such a simple procedure 
that after sticking one radiation plate on a wafer 
the resultant product is merely divided into the 
bare chips. 

SOLUTION: On a wafer 1, electronic circuits are 
formed in a predetermined array. Then, to the 
rear surface of the wafer 1, a bonding material 2 
is applied with a uniform thickness. As the 
bonding material 2, there is used a silicon 
bonding material having both an elasticity 
capable of absorbing a stressed strain caused by 
the difference between thermal expansion 
coefficients and an excellent thermal 
conductivity. Then, on the coated surface of the 

wafer 1 with the bonding material 2, a radiation plate 3 having the same outer 
diameter as the wafer 1 and made of a thermally conductive metal is so stuck that 
no bubble is included between them. Then, pressing relatively the radiation plate 3 
against the wafer 1, the excess bonding material 2 is extruded from between the 
wafer 1 and the radiation plate 3 to make the thickness of the bonding material 2 
as small as possible. Then, dividing the wafer 1 with the stuck radiation plate 3 
thereon into individual chips by lines L laid along the boundaries among the formed 
circuits, semiconductor bare chips 4 are obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semi-conductor bare chip 
characterized by what the wafer with which the heat sink was stretched is divided 
into each chip for after an electronic circuitry makes a heat sink rivaP through a 
binder at the rear face of the wafer formed in the predetermined array. 
[Claim 2] The manufacture approach of the semi-conductor bare chip according to 
claim 1 characterized by what a heat sink is forced relatively [ wafer ] before 
binder hardening, and an excessive binder is extruded for. 

[Claim 3] The manufacture approach of the semi-conductor bare chip according to 
claim 1 or 2 characterized by the thing using the silicon system binder as a binder. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
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1. This document has been translated by computer. So tiie translation may not 
reflect the original precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
semi-conductor bare chip connected to the circuit board etc. by the flip-chip- 
bonding method. 
[0002] 

[Description of the Prior Art] This kind of semi-conductor bare chip is 
manufactured by dividing this wafer into each chip with the dicing method or a 
scriber, after carrying out processes, such as diffusion, puncturing, wiring, 
electrode formation, protective coat formation, and electrical property inspection, 
in the state of a wafer. 

[0003] As a cure against heat dissipation of this semi-conductor bare chip, after 
carrying a semi-conductor bare chip in the circuit board, generally the method 
which attaches a heat sink in this through heat dissipation grease etc. is adopted. 
[0004] 

[Problem(s) to be Solved by the Invention] In addition to spreading of adhesives 
and heat dissipation grease, it has the trouble which requires the loading activity of 
a heat sink separately, and has the fault which cannot deny the increment in cost 
concerning post-installation while it needs to prepare the heat sink from which 
magnitude and thickness differ for every class of semi-conductor bare chip, since 
the above-mentioned conventional cure against heat dissipation is a method which 
post-installs a heat sink in a semi-conductor bare chip according to an individual. 
[0005] This invention was made in view of the above-mentioned situation, and the 
place made into the purpose is to offer the manufacture approach of the semi- 
conductor bare chip which made post-installation of a heat sink unnecessary. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
the manufacture approach of the semi-conductor bare chip concerning this 
invention is characterized [ the / main ] by what the wafer with which the heat 
sink was stretched is divided into each chip for, after an electronic circuitry makes 
a heat sink rival through a binder at the rear face of the wafer formed in the 
predetermined array. 

[0007] According to the manufacture approach of the semi-conductor bare chip 
concerning this invention, after sticking a heat sink on a wafer, the semi-conductor 
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bare chip which equipped one with the radiator in the easy procedure of separating 

this can be obtained. 

[0008] 

[Embodiment of the Invention] DrayyingJ shows 1 operation gestalt of this 
invention, and, for a wafer and 2, as for a heat sink and L, a binder and 3 are [ one 
in drawing / separation Rhine and 4 ] semi-conductor bare chips. 
[0009] On the occasion of manufacture of a semi-conductor bare chip, first, as 
shown in drawing 1 (a), processes, such as diffusion, puncturing, wiring, electrode 
formation, protective coat formation, and electrical property inspection, are carried 
out to the wafer 1 which consists of silicon, GaAs, etc., and electronic circuitries, 
such as IC and LSI, are formed in it in a predetermined array. Since the circuit 
formation procedure to a wafer 1 is the same as a well-known thing, explanation 
here is omitted. 

[0010] Next, as shown in this drawing (b), a binder 2 is applied to the rear face (a 
circuit forming face is a field of the opposite side) of a wafer 1 by uniform 
thickness. Although it is possible to use various well-known binders for this binder 
2, since there is a possibility that a wafer 1 and a heat sink 3 may be combined 
firmly, and a crack may occur by considering the stress-strain diagram by the 
difference of both coefficient of thermal expansion as a cause when solder, wax 
material, etc. are used, the silicon system binder which was excellent in thermal 
conductivity preferably with the resiliency which can absorb this stress-strain 
diagram is used. 

[001 1] Next, as shown in this drawing (c), as air bubbles do not go into the binder 
spreading side of a wafer 1, they stick on it the heat sink 3 which consists of 
metals, such as the heat sink which has the same outer diameter as a wafer 1 , for 
example, thermally conductive good gold, silver, and aluminum. Of course, after 
applying the above-mentioned binder 2 to the whole surface of a heat sink 3, you 
may make it make this rival the circuit forming face of a wafer 1 in the field of the 
opposite side. The thickness of a heat sink 3 is suitably selected according to the 
calorific value of the electronic circuitry formed in the wafer 1. 
[001 2] And a heat sink 3 is forced relatively [ wafer / 1 ] before binder hardening, 
the excessive binder 2 is extruded from between a wafer 1 and heat sinks 3, and 
the thickness is made thin as much as possible. The extruded binder is removed 
after hardening. 

[0013] Next, as shown in this drawing (d), the wafer 1 with which the heat sink 3 
was stretched is divided into the chip of each [ Rhine L which met the boundary of 
a formation circuit with the well-known dicing method and a well-known scriber ], 
and the semi-conductor bare chip 4 as shown in this drawing (e) is obtained. 
[0014] This semi-conductor bare chip 4 has the structure which rectangle-like 
chip section 4a and radiator 4b combined up and down through binder layer 4c, and 
as radiator 4b turns to it outside, it is connected to the circuit board etc. by the 
flip-chip-bonding method. 

[0015] Since according to the above-mentioned operation gestalt the semi- 
conductor bare chip 4 which equipped one with radiator 4b in the easy procedure 
of separating this can be obtained after sticking a heat sink 3 on a wafer 1, there is 
no trouble which post-installs a heat sink according to an individual in a semi- 
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conductor bare chip like before, and there is an advantage which can avoid the 
increment in cost concerning post-installation. 

[001 6] Moreover, if the silicon system binder which was excellent in thermal 
conductivity with resiliency as a binder 2 is used, there is an advantage which 
absorbs the stress-strain diagram by the difference of the coefficient of thermal 
expansion of a wafer 1 and a heat sink 3, and can prevent crack initiation 
beforehand. 
[001 7] 

[Effect of the Invention] As explained in full detail above, since according to this 
invention the semi-conductor bare chip which equipped one with the radiator in the 
easy procedure of separating this can be obtained after sticking a heat sink on a 
wafer, there is no trouble which post-installs a heat sink according to an individual 
in a semi-conductor bare chip like before, and there is an advantage which can 
avoid the increment in cost concerning post-installation. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document lias been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS ■ 

[Brief Description of the Drawings] 

[Drawin g 1] Drawing showing 1 operation gestalt of this invention 
[Description of Notations] 

1 [ — Separation Rhine, 4 / — A semi-conductor bare chip, 4a / — The chip 
section, 4b / — A radiator, 4c / — Binder layer. ] — A wafer, 2 — A binder, 3 
A heat sink, L 



[Translation done.] 
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